A 24-year-old man was admitted to Lyndon B. Johnson Hospital, Houston, with the chief complaint of severe pain of the left leg associated with cyanosis and blistering of the toes. He had been well until 10 days before admission. In neurological examination was normal. The admission laboratory data are shown in Table 1 . The chest radiograph demonstrated normal heart size. The lung fields were normal except for a small right pleural effusion. The ECG showed sinus tachycardia and diffuse nonspecific T-wave changes (Fig 1) .
Cardiovascular examination showed a pulse rate of 124 beats per minute; all pulses were present except for pulses below the left knee. The blood pressure was 113/60 mm Hg in both the right and left upper limbs. The jugular venous pressure could not be evaluated.
The first and second heart sounds were normal; a low-pitched diastolic sound of uncertain origin was heard. A few crackles were heard at the lung bases bilaterally. The abdominal examination was unremarkable except for mild tenderness in the right upper quadrant; the liver and spleen were not palpable. The rectal examination was normal, and the guaiac test was negative. The patient was alert and oriented, and the neurological examination was normal. The admission laboratory data are shown in Table 1 .
The chest radiograph demonstrated normal heart size. The lung fields were normal except for a small right pleural effusion. The ECG showed sinus tachycardia and diffuse nonspecific T-wave changes (Fig 1) .
Doppler studies of the lower extremities showed no flow below the left popliteal artery. Angiography showed extreme tapering and occlusion of the left superficial femoral artery; collateral flow was present (Fig 2) . The patient was taken to the operating room to relieve the obstruction. A postoperative transthoracic echocardiogram showed an opacity in the left atrium. These findings prompted further evaluation and procedures.
Clinical Discussion
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The salient features of this case are a previously healthy young black man, significant peripheral edema, acute occlusion of a major artery, and a mass in the left atrium. These findings lead to the question, Is there a cardiac cause of right heart failure and arterial occlusion? In considering the above physical findings, the heart is central to both the acute arterial occlusion and the extensive peripheral edema. Acute occlusion of a peripheral artery is commonly the result of an embolus originating from the heart, while extensive peripheral edema may be a manifestation of severe right heart failure. In a young black man, one pertinent diagnosis would be severe mitral stenosis. Although In considering each of the above diagnoses, the clinical feature that requires definition is the presence or absence of right heart failure. In view of the extensive edema, the jugular venous pressure should have been markedly elevated if this patient had right ventricular dysfunction. The information provided in the case presentation indicates that the jugular venous pressure could not be evaluated. Nevertheless, if severe right heart failure is present, hepatomegaly with a tender liver should be found, and distension of the superior vena cava should be noted on the chest radiograph. Although the right upper quadrant was noted to be tender, the liver was not palpable; the chest radiograph did not reveal distension of the superior vena cava. Thus, the above findings suggest an absence of right heart failure. The presence of a normal cardiothoracic ratio, the absence of specific cardiac chamber enlargement on the chest radiograph, and the presence of a nonspecific ECG do not suggest dilated cardiomyopathy, an "ischemic" cardiomyopathy, or mitral stenosis as the correct diagnoses.
Was there a renal cause of the edema, hypoalbuminemia, and arterial occlusion? The finding of profound hypoalbuminemia (0.8 to 1.3 g/dL) and occlusion of a major artery is suggestive of the nephrotic syndrome. Venous thromboses occur commonly and frequently involve the renal veins, deep veins of the legs, and femoral veins.3 Arterial thromboses are rare; they have been reported mainly in children and frequently are associated with loss of limbs.4 If the mass detected in the left atrium was a thrombus, the arterial occlusion probably resulted from an embolic phenomenon. Arterial thromboses may also occur spontaneously in a peripheral artery. Increased urinary excretion of antithrombin IIIs or thrombolytic factors and an increase in coagulation factors (fibrinogen and factors V, VII, VIII, IX),6 which may occur in the nephrotic syndrome, may each predispose to the hypercoagulable state. Treatment of the nephrotic syndrome with diuretics7 and/or steroids8 or trauma to the vessel wall by venipuncture49 have also been incriminated as factors that predispose to thromboses. Finally, antiphospholipid antibodies (lupus anticoagulant and anticardiolipin antibody) have been associated with venous and arterial thromboses.10 A higher incidence of antiphospholipid antibodies has been detected in patients with systemic lupus erythematosus,10 one cause of the nephrotic syndrome.
Another possible diagnosis in this patient is acute endocarditis. Support for the latter consideration stems from the clinical findings of fever, anemia, leukocytosis, Many abnormalities of the plasma that cause thrombosis have been defined recently. They are most logically divided into three groups: (1) decreases in level(s) of factors that control the generation of thrombin; (2) decreases in the levels of factors involved in fibrinolysis; and (3) the abnormal presence of factors that promote thrombosis. These are listed in Table 2 .
Two recent advances are important in the understanding of the coagulation cascade. First, the cloning of tissue factor has been critical in the appreciation that the exposure of blood to tissue factor (formerly called thromboplastin) is the initiating event for most physiological and pathological thrombi.'7 Second, the central role of thrombin has been appreciated, not only for the generation of fibrin monomers from fibrinogen but also in that thrombin feeds back positively on factors XI, VIII, and V to maintain a procoagulant response18 (see Fig 6) . Therefore, deficiencies of the factors that regulate thrombin activity are critical to hypercoagulability. Proteins C and S function together to inactivate factors Vllla and Va. Deficiencies of either are wellknown causes of hereditary hypercoagulable states. However, congenital deficiencies of these two proteins combined explain <5% of clinical venous thrombosis.
The loss of protein S in the nephrotic syndrome,'9 as well as autoantibodies against protein C, are recog- nized acquired hypercoagulable states. Very recently described is a mutation in the factor V molecule that renders it insensitive to cleavage by activated protein C, despite normal antigenic and functional assays. 20 This patient presented with a very low serum albumin, a short prothrombin time, and multiple thrombi. Although his protein C was normal on admission, because his albumin was very low, it was thought that he had the nephrotic syndrome and had lost other coagulation control proteins in the urine. Since thrombosis of selected arteries was progressing while he was heparinized, the patient was started on a continuous infusion of freshfrozen plasma and maintained on heparin. With this combination, fibrinolysis was achieved, as documented by a rise in the fibrin split-product level. This regimen was chosen because the infused plasma provided all of the coagulant and anticoagulant factors and would be expected to respond normally to the heparin infusion.
When a renal source of protein loss and decreased hepatic protein synthesis were ruled out, and with the documented loss of a,-antitrypsin in the stool, it was thought most likely that the cause of his hypercoagulable state was the loss of coagulation control proteins in addition to ac-antitrypsin and albumin via the intestine.
He had a biopsy of his small bowel that will be described by Dr Buja. (Fig 7) . Subsequently, the left lower leg was amputated and submitted for examination. The specimen exhibited necrotic tissue and thrombosed vessels.
Later, a small-intestinal biopsy was obtained and submitted for examination. There was no evidence of atrophy of villi or epithelium. The lamina propria of the villi contained several dilated lymphatic capillaries consistent with lymphangiectasia (Fig 8) . Thus, the pathology examinations revealed evidence of (1) (Fig 8) . Thus, the marked hypoalbuminemia and edema were due to a protein-losing enteropathy.
Further pertinent data included positive antinuclear antibody (1: 320), positive anti-Ro antibody, moderately positive anticardiolipid antibody (IgG), and hypocomplementemia; the double-strand DNA was negative ( Table 3) . The above findings do not fulfill all the criteria required for a diagnosis of systemic lupus erythematosus. Nevertheless, the above data suggest a "lupus-like" or "autoimmune-like" disease process. Lupus-associated protein-losing enteropathy has been reported and usually presents with profound hypoalbuminemia and edema in the absence of nephrosis, hepatic disease, or malnutrition.11,2425 Diarrhea is present in only 50% of the cases; steatorrhea is usually not found. Lymphangiectasia is not usually a feature of this process; however, this association has been reported. 25 The onset of the classic signs and symptoms of lupus erythematosus may be preceded by a protein-losing enteropathy by a period of months to years. Thus, one possible hypothesis is that this case may represent an early manifestation of systemic lupus erythematosus. An alternative consideration is that this patient has some other autoimmune disease process. For the above reasons, the patient was treated with corticosteroids.
How does one explain the profound hypercoagulable state? A chronic, low-grade anti-phospholipid (autoimmune) process that was associated with and exacerbated by the loss of intrinsic thrombolytic factors secondary to protein-losing enteropathy appeared to be the probable cause.
The patient has been well since discharge from the hospital. The corticosteroid dose has been tapered, and he remains on warfarin. A further antinuclear antibody titer was found to be 1: 640. The serum albumin level has returned to normal, a repeat transesophageal echocardiogram shows regression of the pulmonary artery thrombus, and there have been no further arterial or venous thromboses.
Final Diagnosis
The final diagnosis is protein-losing enteropathy associated with a profoundly hypercoagulable state manifest with multiple arterial and venous thrombi. A chronic, low-grade antiphospholipid antibody process exacerbated by the loss of intrinsic thrombolytic factors in the stool presumably accounted for the hypercoagulable state. The underlying cause is undefined but appears to be an autoimmune disease process.
